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OIL FILTER FOR INTERNAL COMBUSTION 
ENGINES 

The present invention relates to an oil ?lter for inter 
nal combustion engines as set out in the de?ning portion 
of Patent claim 1. 

Internal combustion engines are ?tted with oil ?lters 
that are normally ?ange-mounted onto the crank case of 
the engine. Such oil ?lters remove only some of the 
contaminants that are contained in the oil that circulates 
within the engine. 
DE-PS l 051 062 describes an oil ?lter in which the 

?lter element is a roll of absorbent paper, e.g., toilet 
paper, that is installed on a central rod. Such oil ?lters 
act as ?ne ?lters and, in addition, can be arranged in a 
secondary path of the engine oil lubrication system, i.e., 
they can be used in addition to existing oil ?lters. This 
provides for signi?cantly improved ?ltering action. 
Because of this ?ne ?ltering action, for all practical 
purposes, it is unnecessary to change the engine oil, and 
all that needs to be done is to replace the oil that has 
actually been used. 
The principle underlying such oil ?lters has been 

widely developed. The oil ?ows through the paper 
?lter element between an inlet and an outlet, in counter- 
?ow, as in the abovementioned pat. speci?cation or in 
accordance with EP-OS 262 596, or in a radial direc 
tion, as in the ?lters described in DE-PS 24 60 073 and 
DE-GM 87 O0 995. Filters constructed in a similar way 
are known and used for ?ltering, fuels, and these work 
on the straight-through principle, so that the fuel ?ows 
through the wound-up ?lter element in an axial direc 
tion; see DE-OS 36 17 420. 

In order to achieve almost complete ?ne ?ltering of 
the oil, the volume of the ?lter element must be 
matched to the total quantity of oil circulating within 
the engine, to the rate of flow, and to the oil pressure. 
The greater these values. the greater will be the volume 
of the ?lter element. For this reason, conventional oil 
?lters have to be produced in various sizes, in order to 
provide a match to engines of various sizes. This makes 
both production and inventory management more 
costly. 

It is the task of the present invention to describe an oil 
?lter of simple construction that can be produced in a 
simple manner in various sizes. 
According to the present invention, this task has been 

solved by the distinguishing features set‘out in patent 
claim 1. 

Accordingly, the basic idea of the present invention is 
to provide such an oil ?lter as a set made up of only a 
few individual parts, namely, a body section, end caps, 
and an extensible rod that supports a rolled ?lter ele 
ment, it being possible to connect the body sections and 
the covers to form a closed ?lter housing. 
The oil ?lter can operate on the straight-through 

principle, when the oil passes through the rolled ?lter 
element in an axial direction. In this case, the produc 
tion units consist of a body section, a cover with a con 
nector that serves as an inlet or an outlet, and an extensi 
ble rod produced, for example, from solid material, onto 
which the ?lter element is rolled. In addition, the coun 
ter-?ow principle can also be used, in which the oil that 
is delivered to one cap ?rst passes through the hollow 
rod and then through the ?lter element axially, in the 
opposite direction. In this instance, the production units 
are once again a wall section, one cap with an inlet and 
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an outlet. an end cap, and a hollow_rod that supports the 
rolled ?lter element. If the oil that is to be ?ltered is 
meant to flow radially through the ?lter element, then 
the hollow rod will be produced so as to incorporate the 
appropriate drillings. 
The volume of the oil ?lter and the rolled ?lter ele 

ment contained therein can be made larger very simply 
in that a plurality of body sections are connected to 
each other and a cap is used to cover off both ends. 
Connection of the individual parts is effected by inter 
posing a seal that can be installed, for example, on a 
centering ring, possibly with the help with bolted or 
clamped connections. A plurality of rods with rolled 
?lter elements are installed in the ?lter housing. By this 
means, it is possible to-in?uence the ?lter quality in that, 
for example, the ?lter elements can incorporate various 
pore diameters for coarse and ?ne ?ltering. To a very 
large extent, the danger of tracks forming [Roehrenbih 
dung—Tr.] in the ?lter material has been eliminated. 

In addition, it is also advantageous to incorporate 
cooling ribs in the body sections and, optionally, on the 
outer surfaces of the end caps, which will result in good 
thermal radiation and simultaneously cool the oil that 
passes through the oil ?lter. 

Additional embodiments of the invention are de 
scribed in the subclaims. 
The present invention is described in greater detail 

below on the basis of the embodiments shown in the 
drawings appended hereto. These drawings show the 
following: 
FIG. 1 a diagrammatic cross section through an oil 

?lter according to the present invention, this consisting 
of two body sections, two identically con?gured caps, 
and two rods, each of which supports a rolled ?lter 
element;_ 
FIG. 2 a cross section through a body section of the 

oil ?lter as in FIG. 1; 
FIG. 3; a plan view of a cover of the oil ?lter as in 

FIG. 1; ' 

FIGS. 40 to 40: various con?gurations of rods for oil 
?lters according to the present invention; 
FIG. 5: a cross section through a pressure valve for 

use in connectors used for oil ?lters according to the 
present invention; 
FIG. 6: a diagrammatic representation of an oil ?lter 

in which the body sections and the covers are con 
nected to each other or together with the help of annu 
lar clamps; 
FIG. 7: a plan view of such an annular clamp; 
FIG. 8: a diagrammatic view of an oil ?lter in which 

the wall sections and the covers are connected to each 
other or together by means of bolted connections; 
FIGS. 90 and 9b: a transverse section or plan view, 

respectively, of a centering ring that can be inserted 
between two body sections 0 f an oil ?lter that are to be 
joined, together; 

FIGS. 100, b, and c: a diagrammatic representation of 
connectors between an engine and an oil ?lter accord 
ing to the present invention. 
FIG. 1 shows an oil ?lter 1 that comprises two cylin 

drical body sections 2a and 2b, an upper and a lower cap 
30 or 311, respectively, and two rods 4 that are of solid 
material, there being a ?lter element 5 of absorbent 
paper wound onto each such rod. The cylindrical body 
sections incorporate seating surfaces 6 for a seal 7, e.g., 
an O-ring, on both of their opposing peripheral edges, 
the covers 30 and 311 incorporating similarly con?gured 
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seating surfaces, for example, on the bottom ofa groove 
8. 
The body sections 20 and 2b incorporate a plurality of 

?ange lugs 9 at both of their ends, in this case three such 
?ange lugs (see FIG. 3), with which the flange lugs 10 
on the caps 30 and 3a are associated. The body sections 
20 and 2b are joined together or to the caps 30 and 3a 
through these ?ange lugs 9 or 10, respectively, by 
means of bolts 11, with O-rings 7 interposed between 
them. 

Instead of installing only an O-ring or another seal 
between the two body sections 20 and 2b, in order to 
simplify assembly, it can also be expedient to install a 
centering ring 12 between the body sections, this then 
enclosing the two body sections on their outer periph 
cry, and incorporating a T-piece that extends radially 
inwards, O-rings 7 or other seals being installed on both 
sides of this, on which the seating surfaces 6 of the two 
body sections 20 and 2b then rest. This O-annular clamp 
is shown clearly in FIGS. 9a and 9b. 
The identically con?gured body sections 20 and 2b 

incorporate cooling ribs 21 that are distributed about 
their periphery and these extend to the whole axial 
length of the body sections. Additional connectors 22 
that incorporate a hollow T-cross section 23 are pro 
vided at least on their upper and lower edges, and the 
oil ?lter can be secured to a corresponding T-bar or 
T-bar section on the vehicle body with these. The oil 
?lter can be slid along this T-bar during installation. 
The two identically con?gured caps 30 and 3u each 

incorporate a central screw connector 31 that serves as 
an inlet or outlet for the oil that is to be ?ltered. In 
addition, as is shown by the dashed line in FIG. 1, an air 
bleed 31' can also be incorporated. The outer side of the 
cap 30, 3u incorporates radial cooling ribs 32. A dis 
tance piece 33, for example, a metal net or an appropri 
ate pattern of ribbing is installed on the inner side of the 
caps. 
On the one hand, this distance piece serves to keep a 

speci?c distance between the inner opening of the 
screw connector 31 and the rod 4 and, on the other, to 
distribute the oil that enters through the screw connec 
tor 31 over the whole surface of the ?lter element 5, or 
else to provide a path for the oil that leaves the overall 
surface of the ?lter element 5 to the screw connector. 
On the inner side of the cover 3a, 311 there is also a 
circular ?ange 34 close to the inside periphery of the 
body casings 2a and 2b. The tapered edge 35 of this 
?ange, which is, for example, of triangular cross sec 
tion, ?ts into the rolled ?lter element 5. Any leakage of 
un?ltered oil between the outer wall of the ?lter ele 
ment and the inner wall of the body casing is inter 
rupted by this ?ange, so that the leakage oil still has to 
?ow through the ?lter element before it can leave the 
oil ?lter. However, such leakage is, for all practical 
purposes, precluded, since the ?lter element lies tightly 
against the inner wall of the body sections. 
The ?lter element 5 of absorbent paper is rolled 

around the rod 4, which thus ?lls all of the space be 
tween the rod and the inner wall of the body sections. A 
plurality of such rods can be connected to each other; in 
the case of the oil ?lter shown in FIG. 1 there are two 
such rods, and an additional distance piece 33 can be 
installed between two ?lter elements in the area where 
the body sections are connected to each other. 
FIG. 4a shows a rod 40 that is of plastic, for example. 

At one end, the rod 40 incorporates an insertion hole 
410, and, at the other end, an insertion peg 420. Thus, 
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4 
two rods can be joined to each other through a push 
connection 440. In FIG. 4b, a screw connection 44b 
serves to lengthen the rods 4b with the rolled ?lter 
elements, each rod 4b incorporating a thread 41b at one 
end, and a threaded peg 42b at the other end. 
FIG. 4c shows two hollow rods 4c, each of which has 

a thread 410 and a threaded peg 42c, these being con 
nected together by means of a screw connection 440. 
Such hollow rods are used if the oil ?lter is not intended 
to operate on the straight-through principle as in FIG. 
1, but according to the counter-?ow principle. The oil 
then flows from the central inlet 31 through the hollow 
rod down to the opposite end of the oil ?lter, which is 
closed off at this point by a cap. The oil then ?ows in an 
axial direction over the distance piece or distributor of 
this end cap and back through the ?lter element 5, is 
stopped in the distance piece or distributor 33 of the 
lower cap, and there diverted to an outlet. This outlet is 
shown by means of the dashed line in FIG. 1 and is 
numbered 31". The hollow rod 4c can also incorporate 
drillings 45 (only indicated herein) along its whole 
length, through which the oil that is to be ?ltered ?ows 
out radially into the ?lter element. _ 
FIG. 5 shows a check valve 51 that can be screwed 

into the screw connector 31 of an oil ?lter. The check 
valve incorporates a ball 52 as the valve body and this 
is supported by a spring and retained by a ring 54. The 
spring 53 is so dimensioned that the oil can only flow 
into the oil ?lter in the direction indicated by the arrow 
once a speci?c pressure has been reached. This pressure 
valve serves essentially to ensure that when the oil ?lter 
that has been described is installed in a secondary oil 
path, it is fully supplied with oil that ?ows from the 
main engine-lubrication system when the engine is 
started. Optionally, this pressure valve can also be used 
as a pressure relief valve, for example, by appropriate 
matching of cross section of the continuous drillings of 
the hollow rod shown in FIG. 40, so as to ensure that oil 
is not forced through the oil ?lter at an excessive pres 
sure. . 

FIG. 6 shows the connection of body sections and 
end caps of an oil ?lter, by means of annular clamps 61. 
On their outer peripheral edges, these body sections and 
covers incorporate a bead 62 or a circular ?ange. An 
O-ring 7 or an annular washer is inserted between the 
?anges of the body sections that abutt against each 
other. The outer edges of the beads are enclosed by a 
spring band 63 that is connected rigidly to an annular 
clamp housing 64. Between the annular clamp housing 
64 and the outer curved end of the spring band there is 
a plurality of metal rods 65 arranged about the periph 
ery of the annular ring. This ensures that the spring 
band 63 cannot be deformed outwards. The annular 
ring can be closed in the usual manner with a screwed 
joint 66 or a clip. The sprung metal rods that lie se 
curely between the ends of the spring band and the 
inner periphery of the annular clamp housing 64 when 
the annular clamp is closed ensure great application 
force on the body casings or their beads, without any 
essential deformation forces being transferred. This 
ensures a tight connection even at high oil pressures. 
FIG. 8 shows a part of an oil ?lter with two body 

sections 20 and 2b and an upper cap 30. The body sec 
tions incorporate threads 71 on their outer edges and 
the interior thread of a lip 72 of the cap 30 ?ts in this 
thread. The two body sections 20 and 2b are connected 
to each other by means of a threaded ring 73 that ?ts 
into the threads of the adjoining body sections 71. An 
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O-ring is installed between the body sections in the area 
of this screwed joint. It is also possible to prefabricate 
the body sections with the ?lter element so that when a ' 
?lter element is renewed, the body section with the used 
?lter element is removed and replaced by a new part. It 
is also possible to prefabricate an oil ?lter from body 
sections, caps, and a ?lter element and when the ?lter 
element is renewed, replace the whole ?lter unit. When 
such prefabricated ?lter cartridges with a large ?ltering 
volume are required, it is necessary to incorporate a 
plurality of complete ?lters in series. 

If the oil ?lters described heretofore are used on the 
straight-through principle, it is not necessary that the 
?lter element contain a rod. The ?lter element is, for 
example, of pressed material such as to ensure that no 
bypass channels or leakage channels exist in it. 

In order to connect the oil ?lter described heretofore 
in a secondary path to an engine, the connector ele 
ments 81, 82, and 83 as shown in FIGS. 10a, 12, and c are 
provided. The connector 81 is screwed into the engine 
block with a threaded connector 84 in place of the oil 
pressure gauge sender unit. A central drilling 85 leads to 
an internal receiving drilling 86 in which a thread 87 of 
the connector element 83 is screwed, with the connec 
tor element 82 being interposed between them. The 
connector element 83 has a central drilling 88 from 
which a transverse drilling 90 branches off in a step 89; 
when the three connector elements 81, 82, and 83 are 
screwed together, the connector 82 is located in the 
area of the step 89. Then, oil can be tapped off from the 
transverse drilling 90 into a drilling 91 of the connector 
that leads to the above-described oil ?lter. 

Then, the existing oil pressure gauge sender unit is 
screwed into an internal drilling 92 in the connector 83. 

I claim: 
1. An expandable elongate oil ?lter, for an internal 

combustion engine, said oil ?lter comprising: 
?rst and second cylindrical body sections concentri 

cally aligned about a common axis each de?ning a 
hollow cylindrical interior housing a ?lter element, 
each of said ?rst and second cylindrical body sec 
tion having ?rst and second opposed open ends, a 
seat located on axially facing edges of each of said 
?rst and second open ends, each of said seats ac 
commodating a sealing means: 

each of said ?rst and second cylindrical body sections 
containing a central rod located along said com 
mon axis, and a said ?lter element, for ?ltering oil, 
located around the central rod, said ?lter element 
having an axial length corresponding to an axial 
length of its associated cylindrical body section and 

r a diameter corresponding to an inside diameter of 
its associated cylindrical body section; 

the central rod of the ?rst cylindrical body section 
and the central rod of the second body cylindrical 
body section each having means for connecting the 
central rods end to end with one another; 

two end caps, each provided with a seat for accom 
modating a said sealing means of an associated 
body section; 

means de?ning an oil inlet in one of said end caps and 
means de?ning an oil outlet in one of said end caps; 

means for directing oil from said oil inlet to an inlet 
side of said ?lter elements, and means for directing 
oil from an outlet side of said ?lter elements to said 
oil outlet; I 

?rst connecting means, independent of the central 
rods and completely external of the hollow cylin 
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drical interior, for ?xedly connecting said ?rst 
open ends end to end with one another, second 
connecting means for ?xedly connecting a ?rst of 
the two end caps to said second open end of said 
second cylindrical body section, and third connect 
ing means for ?xedly connecting the second of the 
two end caps to said second open end of the second 
cylindrical body section; 

whereby a ?ltering capacity of the oil ?lter can be 
varied by varying the number of cylindrical body 
sections, central rods and ?lter elements intercon 
nected between the ?rst and second cylindrical 
body sections. 

2. An oil ?lter according to claim 1, wherein each of 
the cylindrical body sections has cooling ribs provided 
on an exterior surface thereof. 

3. An oil ?lter according to claim 1, wherein the two 
end caps each having cooling ribs provided on an exte 
rior surface thereof. 

4. An oil ?lter according to claim 1, wherein the ?rst 
connecting means includes bolts interconnecting flange 
lugs attached to an external peripheral surface adjacent 
the seats on said ?rst open ends of said ?rst and second 
cylindrical body sections, and the second and third 
connecting means includes bolts interconnecting flange 
lugs attached to a periphery of said end caps with ?an ge 
lugs attached to an external peripheral surface adjacent 
the seats on the second open ends of said ?rst and sec 
ond cylindrical body sections. 

5. An oil ?lter according to claim 1, wherein the ?rst, 
second and third connecting means are annular clamps 
that ?t around mating flanges formed on an exterior 
peripheral surface adjacent the seats on the ?rst and 
second open ends of said ?rst and second cylindrical 
body sections and formed around a periphery of the two 
end caps. _ 

6. An elongate oil ?lter according to claim 1, wherein 
each central rod is a solid rod and each ?lter element is 
a roll of absorbent paper which ?lls the space between 
the solid rod and an inner wall of the associated cylin 
drical body section. 

7. An oil ?lter according to claim 6, wherein the two 
end caps each have, on an inner surface thereof, a circu 
lar flange oriented axially of said cylindrical body sec 
tions that engages the ?lter element adjacent an outer 
edge thereof. 

8. An oil ?lter according to claim 1, wherein each 
central rod is a hollow rod ?uidly connected to said oil 
inlet, said hollow rod incorporating a plurality of dril 
lings spaced along the length of the hollow rod, the 
drillings extending radially of the hollow rod and facili 
tate the flow of the oil radially outward into the associ 
ated ?lter element. 

9. An oil ?lter according to claim 1, wherein said 
means for forming an oil inlet and said means for form 
ing an oil outlet are internally threaded connectors 
provided in one of the two end caps. 

10. An oil ?lter according to claim 9, wherein a check 
valve is connected to the connector for forming the oil 
inlet. 

11. An oil ?lter according to claim 1, wherein the 
sealing means adjacent the seats of the ?rst open ends 
includes a centering ring installed between the ?rst and 
second body cylindrical body sections, the centering 
ring surrounds an outer periphery adjacent the seats of 
said ?rst open ends of the ?rst and second cylindrical 
body sections and includes a portion which extends 
radially inward between adjacent seats of the ?rst open 
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ends of the ?rst and second cylindrical body sections, a 
said sealing means, supported by a said seat of the ?rst 
cylindrical body section, engages one side of the radi 
ally inwardly extending portion, and a said sealing 
means, supported by a said seat of the second cylindri 
cal body sections, engages an opposite side of the radi 
ally inwardly extending portion. 

12. An oil ?lter according to claim 1, wherein a plu 
rality of additional cylindrical body sections are inter 
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connected end to end between the ?rst open end of the 
?rst cylindrical body section and the ?rst open end of 
said second cylindrical body section, and said plurality 
of additional cylindrical body sections each have a cen 
tral rod and a ?lter element associated therewith. 

13. An oil ?lter according to claim 1, wherein means 
for bleeding air from the oil ?lter is provided in one of . 
the two end caps. 

* it * * * 


